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(57) ABSTRACT
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vibratory tamper or vibration plate compactor, having a
superstructure, a drive device arranged on the superstructure
and having at least one drive shaft, a substructure having a
compaction plate driven by the drive device, and a sensor
device comprising an accelerometer for determining the
ground stiflness of a ground to be compacted, wherein the
sensor device 1s supplied with electrical power, 1n particular
solely, by a generator driven by the at least one drive shatt.
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HAND-GUIDED SOIL COMPACTION
MACHINE

FIELD

The 1mvention relates to a hand-guided ground compac-
tion machine, in particular a vibratory tamper or a vibration

plate compactor.

BACKGROUND

Generic vibratory tampers are known, for example, from
EP 2 434 033 B1, and generic vibration plate compactors are
known, for example, from DE 10 2012 017 777 Al. They are
typically employed 1n asphalt and earth works to increase
the stability of subsoils. To this end, they include a super-
structure and a drive device arranged on said superstructure
and having at least one drnive shaft. The drive device 1is
usually a combustion engine, for example a gasoline, diesel

or liquefied gas type combustion engine. Moreover, the
generic hand-guided ground compaction machines include a
substructure having a compaction plate driven by said drive
device. The compaction plate may, for example, be part of
a tamper foot 1n the case of vibratory tampers, and may be
a vibratory plate 1n the case of a vibration plate compactor.
The drive device normally drives an oscillation or vibration
exciter, which, for example, sets the tamper foot of a
vibratory tamper into up-and-down or tamping motion, or
sets the vibratory plate of a vibration plate compactor 1nto
vibration. Through the tamping motion or the vibration of
the respective compaction plate, the ground underneath the
hand-guided ground compaction machine 1s increasingly
tightened or compacted. Meanwhile, the hand-guided
ground compaction machine can be moved across the
ground in a working direction, so that a desired area of a
ground can be compacted in this manner.

In particular for hand-guided ground compaction
machines which include an electric on-board grid and/or a
battery, 1t 1s known 1n the prior art to provide a sensor device
for determining the ground stifiness of a ground to be
compacted. This 1s advantageous in particular with respect
to optimized efliciency 1n working operation. For this, the
sensor device typically comprises an accelerometer. The
ground stiflness increases with increasing compaction, so
that an operator can infer that the ground has been com-
pacted sufliciently from reaching a particular ground stifl-
ness. A solution for calculating the ground stiflness during,
operation of a ground compaction machine 1s disclosed, for
example, in EP 2 627 826 Bl. In the prior art, the sensor
device and indicating device 1s powered by the on-board
orid or a battery of the hand-guided ground compaction
machines. However, there are also hand-gmded ground
compaction machines, in particular vibratory tampers or
vibration plate compactors, which do not include an on-
board grid and have no electrical power source that could
supply a sensor device. In such hand-guided ground com-
paction machines, which are of simple design and do not
include an on-board grid, such sensor devices for determin-
ing the ground stifiness thus cannot be employed. Further, 1n
the known systems for compaction measurement using
vibration plate compactors, a sensor 1s either fixed to the
vibrating compaction plate or the sensor 1s attached to the
superstructure of the machine. In the case of attachment to
the compaction plate, a cable 1s required which 1s particu-
larly well protected in order to resist the rough operating
conditions and heavy vibrations. On the other hand, the
measuring accuracy 1s the highest 1in this case since mea-
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surements are taken directly at the work tool. If the sensor
1s attached to the wvibration-isolated superstructure, the

ground stiflness can only be measured with reduced accu-
racy, but the indicating device can be integrated in an
advantageous manner and thus the cabling eflorts can be
reduced. Still, cabling cannot be fully dispensed with 1n this
case since a power supply 1s needed.

SUMMARY

The object of the mvention is therefore to propose a
solution for operating a sensor device for determining the
ground stiflness of a ground to be compacted 1n particular
also 1n hand-guided ground compaction machines of simple
design, and at minimum costs.

For a hand-guided ground compaction machine as men-
tioned above, the object 1s specifically achieved by the fact
that the sensor device 1s provided with electrical power, 1n
particular solely, by a generator driven, 1n particular directly,
by the at least one drive shaft. Further, 1t 1s particularly
preferred here that the generator supplies electrical power
solely to the sensor device. The generator may, for example,
comprise a dynamo or operate according to the dynamo
principle. The generator 1s typically designed such that 1t
utilizes a rotational movement for generating electrical
power. The required rotational movement 1s provided, in
particular directly, by the drive device driving a drive shaft
to which the generator 1s connected, in particular directly.
The drive device sets the drive shalt into rotation, which
rotation 1s 1n turn transierred to the generator, which thereby
generates electrical power. A configuration 1 which the
generator supplies electrical power solely to the sensor
device and 1n particular forms a unit together with the sensor
device has proven to be particularly advantageous. This unit
composed of generator and sensor can be mounted collec-
tively as a complete assembly group without additional
cable connections being required. Such an electrical power
supply to the sensor device has turned out to be particularly
reliable and 1s moreover particularly compact, essentially
maintenance-iree since it 1s not necessary, for example, to
replace batteries driving the sensor device, and, 1n addition,
1s suitable for retrofitting, as will be described 1n more detail
below. Due to the fact that the generator 1s driven through
operation of the drive device, a constant supply of electrical
power to the sensor device 1s ensured at least, and in
particular solely, during working operation of the ground
compaction machine. The hand-guided ground compaction
machine does therefore not need to be equipped with a
complete on-board grid, 1n particular comprising a battery,
1.€., the sensor device can be operated independently of an
on-board grid. Due to the fact that the sensor device accord-
ing to the mnvention and the generator are simply coupled to
one of the drive shafts of the ground compaction machine,
the mvention can be realized 1n a cost-eflective manner even
in ground compaction machines of simple design. An “on-
board grid” means 1n particular a unit or a system having an
clectrical power storage, for example an accumulator, 1n
particular a lead accumulator. Moreover, the on-board grid
may comprise an electric generator for charging the electri-
cal power storage. With the charge in the electrical power
storage, the on-board grid supplies various electric compo-
nents but does in particular not supply the sensor device
according to the mnvention.

One way to drive the generator consists in concurrently
utilizing the drive shatt itself also as a shaftt for the generator,
for example by attaching magnets, 1n particular permanent
magnets, directly on the drive shaft, said magnets projecting,
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into a corresponding stator element of the sensor device so
as to form a dynamo unit. Further, a connection element may
be present, for example a coupling. Preferably, however, the
connection element 1s a through-drive shaft which connects
the at least one drive shaft and the generator to one another,
so that the rotational movement of the drive shait 1s trans-
ferred to the generator via the through-drive shaft. The
through-drive shatt 1s a component which i1s axially fixed to
the drive shaft, 1.e. to a face side of the drive shaft, and
transiers the rotational movement of the drive shaft to the
generator, 1.€. makes said rotational movement usable for the
generator, for example a connection pin, 1 particular a
polygonal connection pin. The through-drive shaft thus at
least partially constitutes a coaxial extension of the drive
shaft.

In a preferred embodiment, the sensor device, or the
generator, directly adjoins, or overlaps with, the face side of
the drive shait in the axial direction of the drive shaft.
However, if the superstructure of the ground compaction
machine 1s at least partially surrounded by a housing, for
example the drive device or the drive shafit, 1t 1s preferred
that the generator, and 1n particular also the sensor device, 1s
arranged outside a housing of the superstructure, and that the
through-drive shait extends through the housing. In other
words, the drive shaft 1s located inside a housing of the
superstructure. The generator, and in particular also the
sensor device, are arranged outside the housing, thus facili-
tating mounting and maintenance thereof. To enable the
generator to be driven and thus the sensor device to be
supplied with electrical power, the through-drive shait 1s
preferably lead through the housing, 1.e, through the housing
wall, and connects the drive shaft, in particular 1ts face side,
to the generator. In this manner, the sensor device can also
be seen from outside and may, for example, additionally
comprise an indicating device indicating the measured val-
ues and/or the ground stiflness and/or an indication which
correlates with the ground stifiness.

The at least one drive shaft may preferably be a crankshaft
directly driven by the drive device. In other words, 1n order
to supply electrical power to the sensor device, the generator
1s driven by the crankshatt of the drive device directly or via
the through-drive shaft. A drive device may be provided
which has a crankshait that exits on only one side of the
drive device. In this case, this crankshaft 1s utilized for
driving the generator. On the other hand, 1t 1s also possible
that the drive device 1s designed such that the crankshaft
exits the drive device on two opposite sides thereof. This
design 1s preferred 1n particular when the exciter unit for
oscillation or vibration excitation 1s arranged, and driven, on
the one side of the drive device, so that there 1s no space left
on this side for the generator, or the generator and the sensor
device. In this case, the generator 1s then driven by the other
end of the crankshaft, which exits on the opposite side of the
drive device. The generator 1s thus driven by a portion of the
crankshait which exits the drive device opposite from a
turther portion of the crankshait which drives the exciter
unit of the ground compaction machine. In this manner, the
generator, and thus the sensor device according to the
invention, can be driven by the crankshait even in con-
stricted space conditions as found 1n particular, for example,
in vibratory tampers.

As an alternative to the drive effected via the crankshaft,
the at least one drive shait may be an eccentric shaft or
imbalance shait driven by an eccentric transmission or an
imbalance transmission. For example, 1n the case of vibra-
tory tampers, the tamping motion of the tamping foot 1s
typically achieved through rotation of an eccentric wheel
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having a connecting rod eccentrically fixed to 1t, said con-
necting rod translating the rotational movement into a linear
up-and-down movement of the tamping foot. The eccentric
wheel sits on an eccentric shaft which 1s driven, via an
eccentric transmission, for example a pinion meshing with
the eccentric wheel, by the drive device, in particular via the
crankshaft. In other words, the eccentric shaft constitutes a
turther rotating shaft which 1s present 1n the superstructure
of the vibratory tamper in addition to the crankshaft. This
eccentric shalt now can also be used to drive the generator
and thus to supply electrical power to the sensor device. The
vibration plate compactors are usually set into vibration or
oscillation by a rotating imbalance mass. Said 1mbalance
mass 1s located on an imbalance shaft which 1s driven by the
drive device, for example the crankshait of the drive device,
via a transmission (for example a belt transmission or a
hydraulic power transmission). In a vibration plate compac-
tor, 1t 1s thus possible to use a further rotating shaftt, in this
case the imbalance shaft, 1n addition to the crankshatt of the
drive device to drive the generator and thus to supply
clectrical power to the sensor device. The connection of the
generator to the respective shaft then corresponds to the
embodiments described above. Generally, the generator may
be driven by any shait of the hand-guided ground compac-
tion machine which 1s fixed to the housing.

The rotational movement of the crankshaift is transferred
to the eccentric shaft or the imbalance shaft via the eccentric
transmission or the imbalance transmission. The eccentric
shaft or the imbalance shaft may therefore include an
eccentric axis or imbalance axis which 1s offset, in particular
parallel, relative to a drive axis of the crankshaft of the drive
device. The offset between the respective rotation axes 1s
overcome by the eccentric transmission or the imbalance
transmission. The eccentric axis or the imbalance axis may
thus be 1n a diflerent position inside the ground compaction
machine depending on the design of the corresponding
transmissions. A variety of diflerent options thus exists for
coupling the generator to the respective shaft, so that the
respective design can be adapted to the specific space
conditions of the ground compaction machine, in particular
the superstructure.

In practice, it has proven to be advantageous that the
sensor device comprises a transmitting device which 1s
designed for wireless transmission of the measurement
results of the sensor device to a mobile receiving device. The
mobile receiving device may, for example, be a tablet
computer or a smartphone, which 1s usually already avail-
able to the operator of the hand-guided ground compaction
machine anyway. I compatible data transmission, for
example WLAN, 1s used, such a mobile terminal may be
employed as a receiving device 11 it 1s already carried by the
operator of the ground compaction machine anyway. For
example, through 1nstallation of a simple app, a smartphone
or a tablet computer may be adapted to receive, and possibly
cvaluate, the data of the transmitting device of the sensor
device. In this manner, no separate indicating device or
evaluation device 1s needed at the hand-guided ground
compaction machine. In particular, a power supply for the
indicating device can be dispensed with since the mobile
receiving device normally has 1ts own power storage.

The invention 1s 1n particular also suitable for retrofitting
existing hand-guided ground compaction machines, whether
with or without an existing power source. Both the sensor
device and the generator and 1ts drive connection are opti-
mized for incorporation into existing systems since, for
example, no integration into on-board electronics or other
structures 1s necessary. Also, the components are very com-
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pact and can be easily mtegrated also with respect to the
required Iree installation space. A further preferred embodi-
ment of the invention therefore relates to a hand-guided
ground compaction machine having at least one further
generator which supplies electrical power to other compo-
nents of the hand-gmded ground compaction machine, for
example spark plugs, wherein the sensor device 1s supplied
with electrical power solely by the first generator, and
wherein the latter preferably supplies electrical power solely
to the sensor device. The generator and the supply of the
sensor device with electrical power are thus designed to be
clectrically completely separated from all other electric
components of the hand-guided ground compaction
machine. More particularly, the sensor device obtains its
required power solely from the generator operated as
explained above and 1s completely independent of any
turther power source such as a further generator or a battery
or an accumulator. In this manner, the sensor device accord-
ing to the mmvention, together with the corresponding gen-
crator, 1s also suitable for use as a retrofit kit for already
existing hand-guided ground compaction machines regard-
less of whether or not they already include electronics. The
sensor device according to the invention can be employed
together with the generator on all hand-guided ground
compaction machines regardless of this.

This can be done particularly easily 1 the sensor device
and the generator supplying it with electrical power are
jointly designed as a module or as an 1ntegral, in particular
compact, assembly unit, and 1n particular as a retrofit kit. To
this end, the sensor device and the generator particularly
preferably share a common housing and/or a common fixing
device for fixation to the remaining ground compaction
machine. They are thus preferably designed to be mountable
to a hand-gmided ground compaction machine together as a
discrete assembly group, so that they merely need to be
connected to the drive shaft, for example via the through-
drive shaft, and fixed, for example, to the housing at the
superstructure. In this manner, 1t 1s possible to also equip
older existing hand-guided ground compaction machines
with a sensor device according to the invention, and in
particular with state of the art ground stifiness determina-
tion.

In a preferred embodiment, the sensor device comprises a
storage unit. The measurement data of the sensor device are
continuously stored in the storage unit and can be read
therefrom. The storage unit enables 1 particular the acqui-
sition and monitoring ol long-term trends and operating
hours. The storage unit may also be provided as a umt
separate from the sensor device and may receive the mea-
surement results from the latter, for example as part of the
mobile receiving device.

According to another embodiment, the sensor device 1s
equipped with a bidirectional radio interface which enables
wireless configuration of the sensor device. The sensor
device 1s thus designed not only to send measurement results
but also to receive and implement configuration commands
via which various functions of the sensor device can be
selected. For example, the mobile receiving device 1s
designed to send such configuration commands upon an
input by an operator.

Particularly low manufacturing costs can be achieved if
the sensor device 1s constructed in the same way for a
maximum variety of different compacting devices. Any
required adaptations are performed through software param-
eterization via a bidirectional sending/receiving device of
the sensor device. No manual intervention is thus required at
the sensor device as the necessary parameters are input via
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the mobile terminal. The process of parameterization can be
tacilitated through machine-readable codes such as barcodes
or QR codes, 1.e., by reading these codes from the corre-
sponding components such as the compacting device and/or
the sensor device.

Additional benefits can be obtained from associating
measurement data of the sensor device with information of
the mobile receiving device. Here, for example, the position
data of the receiving device and the period of operation of
the compacting device can enable a documentation of the
machine operation. For example, 11 the achievable produc-
tive capacity in m>/h is known, the recorded actual working,
time of the compaction machine can be used to ascertain
whether an amount of laid material has actually been com-
pacted.

By comparing an actual working time, which can be
detected through the sensor system, and the motor operating
time, unnecessary idle times can be detected and avoided in
the future. Conventional operating hour meters merely
acquire the motor operating time and therefore only provide
an 1ndication of necessary motor maintenance intervals.
Unproductive i1dle times can hardly be detected in the
conventional manner.

The compaction indication and additional functions may
also be provided 1n a time and place-limited manner via
Internet-based authorization. In this manner, 1t would be
possible to integrate the sensor device as a standard device
in the compacting device and to enable the indication of the
compaction or further data depending on the payment of
user fees. Another conceivable option would be location
monitoring such that the sensor device periodically reports
the place of operation of the machine via WLAN-based
positioning as soon as a corresponding infrastructure 1s
present. An anti-theft protection can thus be implemented 1n
a simple manner.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

The 1invention will be explained 1n more detail below by
reference to the embodiment examples shown 1n the figures.
In the schematic figures:

FIG. 1 1s a side view of a vibratory tamper;

FIG. 2 1s a side view of a vibration plate compactor;

FIG. 3 15 a cross-sectional view of the superstructure of a
vibratory tamper; and

FIG. 4 1s a cross-sectional view of a vibration plate
compactor along line IV of FIG. 2.

DETAILED DESCRIPTION

Like parts or parts acting 1n a like manner are designated
by like reference numerals. Recurring parts are not desig-
nated separately i each figure.

FIGS. 1 and 2 show generic hand-guided ground com-
paction machines 1, more specifically a vibratory tamper
(FIG. 1) and a vibration plate compactor (FIG. 2). Each of
the hand-guided ground compaction machines 1 includes a
guide bracket 2 with which an operator can direct the ground
compaction machine 1 across the ground during working
operation. The guide bracket 2 of the vibration plate com-
pactor shown 1n FIG. 2 can be folded to a transport position,
as indicated by the dashed lines. The hand-guided ground
compaction machines 1 include a superstructure 3 1n which
a drive device 4 1s located, which 1s usually a combustion
engine, for example a diesel or gasoline or liquetied gas type
combustion engine. Moreover, the ground compaction
machines 1 include a substructure 5 having a compaction
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plate 7, 8. In the case of the vibratory tamper, the compac-
tion plate 7 1s designed as a tamping plate which constitutes
the lower end, 1.¢., the end facing the ground, of the tamper
foot 6. The compaction plate 8 1s a ground contacting plate
in the form of a vibratory plate. In working operation of the
hand-guided ground compaction machines 1, the compac-
tion plates 7, 8 are set into oscillation or vibration by the
drive device 4. An operator guides the ground compaction
machines 1 across the ground, for example 1n the working
direction a, thereby causing compaction of the subsoil. In the
embodiment example shown, the superstructure 3 of the
hand-guided ground compaction machines 1 includes a
respective housing 9 which includes various components of
the ground compaction machines 1.

FIG. 3 shows a cross-sectional view of the superstructure
3 of the wvibratory tamper of FIG. 1. FIG. 3 1n particular
shows the components of the vibratory tamper inside the
housing 9. The drive umit 4 sets the crankshait 10 into
rotation about the drive axis 12. More particularly, the drive
device 4 drives, via the crankshaft 10, a pinion 11 which
likewise rotates about the drive axis 12 and meshes with an
eccentric wheel 13, which i1s thereby likewise set into
rotation by the pinion 11. The eccentric wheel 13 rotates
about the eccentric axis 14. To realize this rotational move-
ment, the eccentric wheel 13 includes an eccentric shatft 15
which 1s rotatably supported at the housing 9 via eccentric
bearings 16. An eccentric joint 17, via which a connecting,
rod 18 1s fixed to the eccentric wheel 13, 1s located at an
eccentric position on the eccentric wheel 13. In working
operation of the vibratory tamper, the eccentric wheel 13
rotates, thereby setting the connecting rod 18 1nto a uniform
up-and-down movement. The connecting rod 18 transiers
this up-and-down movement to the tamper foot 6, thus
driving the compaction plate 7. The pinion 11 and the
eccentric wheel 13 together form the eccentric transmission
27, which drives the eccentric shaft 15. In other words, the
eccentric transmission 27 transiers the rotational movement
of the crankshaft 10 of the drive device 4 to the eccentric
shaft 15. The eccentric shaft 15 then rotates about the
eccentric axis 14, which 1s oflset parallel to the drive axis 12
about which the crankshaft 10 rotates.

In the shown embodiment of the invention according to
FIG. 3, a through-drive shait 24 1s arranged on the face side
of the eccentric shait 15 opposite the eccentric wheel 13,
said through-drive shait extending through the housing 9
and being connected to a generator 26 of a sensor device 235
which 1s designed to determine the ground stiflness of the
ground to be compacted. The through-drive shaft 24 func-
tionally extends the eccentric shait 15 axially at its face side
and transiers the rotational movement from the eccentric
shaft 15 to the generator 26, whereby the generator 26
produces an electric current which 1s used to supply the
sensor device 235 and in particular its accelerometer and
transmitting device. The generator 26 and the sensor device
235 are arranged outside the housing 9. On the one hand, this
location provides suflicient space on the vibratory tamper to
accommodate the components, and, on the other hand, this
enables an operator to access the sensor device 23 and the
generator 26 from the outside, for example, for maintenance
purposes. It also allows easy mounting of the sensor device
25 and the generator 26 from the outside. The generator 26
and the sensor device 25 are further designed as an integral
module with a shared housing surrounding these two ele-
ments.

FIG. 3 also shows an alternative embodiment of the
invention 1n which the through-drive shaft 24, the generator
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of the drive motor. According to this alternative, the
through-drive shatt 24 1s arranged on the face side of the
crankshaft 10 opposite the pinion 11, wherein said crank-
shaft 10 exits the drive device 4 on two opposite sides. Here,
the through-drive shaft 24 1s driven by that side of the
crankshaft 10 which 1s not connected to the pinion 11. The
through-drive shait 24 1s connected directly to the crankshaft
10 such that the crankshatt 10 sets the through-drive shaft 24
into rotation, so that the latter drives the generator 26. Again,
this region of the second side of the crankshait 10 exiting the
drive device 4 provides suflicient space at the vibratory
tamper to arrange the sensor device 235 according to the
invention together with the generator 26. Due to their
construction, vibratory tampers exhibit enormous accelera-
tions even at the superstructure, said accelerations highly
depending on the stiflness of the subsoil to be compacted.
The attachment of the sensor unit in the described manner 1s
therefore advantageous in various respects. The measure-
ment of the oscillations of the tamper superstructure pro-
vides for sufliciently accurate measurement of the ground
stiflness, while at the same time the power supply of the
sensor device can be realized 1n a particularly simple man-
ner.

FIG. 4 1s a partial cross-sectional view of the vibration
plate compactor according to line IV of FIG. 2. The housing
9 of the superstructure 3 of the vibration plate compactor
again contains a drive device 4 which drives a crankshait 10
about a drive axis 12. The crankshait 10 1s in turn connected
to an 1mbalance shait 20 via an imbalance transmission 19
and sets the imbalance shait 20 into rotation about the
imbalance axis 21. In the example shown, the imbalance
transmission 19 1s designed as a belt transmission, although
it might also be a gear wheel transmission or the like. The
imbalance shaft 20 1s supported at an imbalance mass
housing 28 via imbalance bearings 22 and carries an 1imbal-
ance mass 23 which is located inside the imbalance mass
housing 28. Rotation of the imbalance shaft 20 also sets the
imbalance mass 23 into rotation about the imbalance axis 21,
which sets the compaction plate 8 into oscillation or vibra-
tion. As already explained for the vibratory tamper, via the
through-drive shatt 24, the sensor device 235 according to the
invention and the generator 26 may generally be arranged at
any shaft fixed to the housing. For example, according to one
embodiment, the through-drive shaft 24 1s arranged on a face
side of the eccentric shait 20. The through-drive shaft 24
extends through the imbalance mass housing 28, 1.e., the
housing wall of the imbalance mass housing 28, and trans-
ters the rotation of the imbalance shaft 20 about the 1mbal-
ance axis 21 to the generator 26, which 1s thereby driven and
produces electrical power for the sensor device 25. Due to
their construction, vibration plate compactors exhibit con-
siderably dampened vibrations at the superstructure, which
are only of limited use for measuring the ground stiflness.
This 1s caused, for example, by vibration decoupling of the
imbalance mass housing 28 from the housing 9, for example
via rubber members. The attachment of the sensor device 25
directly to the imbalance shait 20 1s therefore advantageous
in various respects. The measurement of the oscillations at
the imbalance mass housing 28 of the vibration plate com-
pactor provides for particularly accurate measurement of the
ground stiflness while at the same time the power supply of
the sensor device 25 can be realized 1n a particularly simple
manner since sensitive cable connections are dispensed
with. The direct attachment of the sensor device 25 to the
imbalance shaft 20 also enables the cost-eflective integration
of further functions. For example, it 1s expedient to integrate
a condition monitoring device for the vibration bearings 22
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into the sensor device 25. The condition monitoring could,
for example, be performed by directly or indirectly measur-
ing the bearing temperature. Also, rolling bearing-typical
frequencies could be extracted from the acceleration signal,
so that possible damage could be detected automatically
through evaluation of these signal components. A further
additional function may consist 1n determining the actual
working time with the machine. Since the sensor device 25
1s supplied by a dedicated generator 26, only the actual
operating hours of the machine, 1.e., without any 1dle times,
are acquired. It 1s thus possible, for example, to extend the
maintenance intervals for the exciter unit since the actual
period of operation of the machine can be acquired sepa-
rately from the 1dle times.

As also shown 1n FIGS. 3 and 4, the sensor device 25 1s
equipped with a transmitting device which communicates
the measurement results of the sensor device 25 and/or the
calculated ground stifiness values to a receiving device 29,
in particular a mobile receiving device 29. The mobile
receiving device 29 1s, for example, a tablet computer or a
smartphone of an operator of the hand-guided ground com-
paction machines 1, which executes a program, for example
an app, designed to indicate and/or evaluate the measuring
signals and/or the calculated ground stifiness values. There-
fore, the hand-guided ground compaction machines 1 do not
require a separate indicating device, so that no further
modifications of the ground compaction machines 1 are
necessary and construction costs for the realization of the
invention are kept low.

As can further be taken from FIGS. 3 and 4, the sensor
device 235 and the generator 26 are designed as a module.
The sensor device 25 and the generator 26 form an integral
component, or a discrete assembly group, which can alto-
gether be mounted on the hand-guided ground compaction
machine 1, 1.e., the housing 9, at the corresponding mount-
ing position. All components are thus mounted together 1n
only one step. To install the sensor device 25 according to
the invention and the generator 26 on a hand-gmided ground
compaction machine 1, it 1s merely necessary to connect the
through-drive shaft 24 to a drive shaft 10, 15, 20 and to fix
the unit composed of the sensor device 25 and the generator
26 to the ground compaction machine 1, 1.e., the housing 9.
The invention 1s therefore also suitable in particular for use
as a retrofit kat for any type of existing hand-gmded ground
compaction machine 1, regardless of whether it includes an
clectrical power supply, an on-board grid or any electronics
at all.

What 1s claimed 1is:

1. A ground compaction machine, the machine compris-
ng:
the ground compaction machine being a hand-guided

ground compaction machine, the hand-guided ground
compaction machine having

an operator guide bracket with which an operator
directs the hand-guided ground compaction machine
across ground during working operation;

a superstructure;

a drive device arranged on the superstructure and
having at least one drive shatft;

a substructure having a compaction plate driven by said
drive device;
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a sensor device comprising at least one accelerometer
for determining the ground stifiness of a ground to be
compacted, wherein the sensor device 1s supplied
with electrical power solely by a generator driven by
said at least one drive shaft;

an on-board grid; and

wherein the sensor device 1s operable independently of
the on-board grid and the generator supplies electri-
cal power solely to the sensor device.

2. The ground compaction machine according to claim 1,
wherein the at least one drive shaft 1s a crankshait driven
directly by the drive device.

3. The ground compaction machine according to claim 1,
wherein the sensor device comprises a transmitting device
which 1s designed for wireless transmission of the measure-
ment results of the sensor device to a mobile receiving
device.

4. The ground compaction machine according to claim 1,
wherein 1t includes a further generator which supplies power
to other components of the hand-guided ground compaction
machine, wherein the sensor device 1s supplied with elec-
trical power solely by the first generator.

5. The ground compaction machine according to claim 1,
wherein the sensor device and the generator supplying it
with power are jointly designed as a module and as a retrofit
kat.

6. The ground compaction machine according to claim 1,
wherein the sensor device includes a storage unit with which
long-term trends and operating hours can be acquired.

7. The ground compaction machine according to claim 1,
wherein the sensor device 1s equipped with a bidirectional
radio interface which enables wireless configuration of the
sensor device.

8. The ground compaction machine according to claim 1,
wherein the hand-gmided ground compaction machine 1s a
vibratory tamper or a vibration plate compactor.

9. The ground compaction machine according to claim 1,
wherein a through-drive shaft connects the at least one drive
shaft and the generator, and the generator 1s driven by the at
least one drive shaft via said through-drive shaft.

10. The ground compaction machine according to claim 9,
wherein the generator and also the sensor device, are
arranged outside a housing of the superstructure or an
imbalance mass housing, and the through-drive shaft
extends through said housing or said imbalance mass hous-
ng.

11. The ground compaction machine according to claim 1,
wherein the at least one drive shaft 1s an eccentric shait or
an 1mbalance shait driven by the drive device via an eccen-
tric transmission or an 1mbalance transmission.

12. The ground compaction machine according to claim
11, wherein the eccentric shaft or the imbalance shaft
includes an eccentric axis or imbalance axis which 1s offset
and parallel, relative to a drive axis of the crankshait of the
drive device.

13. A ground compaction machine which excludes an
on-board grid, the machine comprising:

the ground compaction machine being a hand-guided

ground compaction machine, the hand-guided ground

compaction machine having

an operator guide bracket with which an operator
directs the hand-guided ground compaction machine
across ground during working operation;

a superstructure;

a drive device arranged on the superstructure and
having at least one drive shatft;
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a substructure having a compaction plate driven by said
drive device;

a sensor device comprising at least one accelerometer
for determining the ground stiflness of a ground to be
compacted, wherein the sensor device 1s supplied
with electrical power solely by a generator driven by
said at least one drive shaft;

wherein the sensor device 1s operable 1n an absence of
the on-board grid; and

wherein the generator supplies electrical power solely
to the sensor device.

14. A hand-gumided ground compaction machine, the

machine comprising:

a superstructure:

a drive device arranged on the superstructure and having,
at least one drive shaft;

a substructure having a compaction plate driven by said
drive device;

a sensor device comprising at least one accelerometer for
determining the ground stiflness of a ground to be
compacted, wherein the sensor device 1s supplied with
clectrical power solely by a generator driven by said at
least one drive shaft;

wherein a through-drive shaft connects the at least one
drive shaft and the generator, and the generator is
driven by the at least one drive shaft via said through-
drive shaft; and

wherein the generator and the sensor device are arranged
outside a housing of the superstructure or an 1mbalance
mass housing, and the through-drive shaft extends
through said housing or said imbalance mass housing.
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